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[57] ABSTRACT 

This invention minimizes the space required for a speaker 
system for a multimedia personal computer display on a 
desktop. The speaker system has a very thin shape, moderate 
cost, very good impulse and phase response for a crisp sonic 
detail and good directionality for use by a single listener 
seated in front of the multimedia personal computer display 
without disturbing others nearby. Each component of the 
speaker system is attached to or incorporated in the right or 
left side of the computer display. Each component comprises 
a plurality of small speakers arranged in a vertical, linear 
array. Preferably, each plurality includes a small folded 
waveguide which is acoustically coupled to the rear of each 
of the speakers. The folded waveguide is in a unique sheet 
configuration and enables directional ports in a treble com- 
ponent and a folded variable impedance maze in a base 
waveguide. The speaker system provides the required shape, 
clarity and listener isolation needed in the personal multi- 
media market. A locator function is provided by the speaker 
system to locate the listener to enable stereo effects such as 
sonic holography. 

2 Claims, 7 Drawing Sheets 
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1"5o DSPli, 'eO^/P?*, ^t'-*-y^fA 

[0 0 3 6 ] 7-y 31 x*, ? -c > K->, fcitfF I R 

•t5»«ll±. 77> V. ^-.y^V^i, (Alan V. Op 10 
penheim) fcilMV. ^-77- (Schafer) Digi 
tal Signal Processing. Prentice Hall. (1975¥) i- 

[0 0 3 7 ] H^cO^^iilSl^ig^^Ste^SS^btil 

if/iT^i^ !±. ff-J*f|H]»J«ll*iJ:tJ'rt«|i^lH]i»ii£T- 
fc-5„ -g-*'IH134lJl*i:li. /f.^ n-^-g- 

sJW^r-^So ftfFP-lrPdjliiili, n't 20 

£-f -v */kz>, #&w*fcA!£jj££ix£RSIH]tf>^-?'*-. 

S 0 ^0KH, jr. fcJ;t)-.h¥#*^co-f^ 

<75SWl-ioT» h^t77|filtf*fi7i s 

ny?7j jcoi >-cawt5, 
[0038] H!iii«gs#<n u^iSfjiiii'*. tt««i 
*3 4«*Sfctt r*-<- h • hj t?*tJ:<« 

5,^ . ■ -e— h'Xi)>ttX'ZZ(DX\ y x-t-co«c5fj 

fcffciKS- =■ > fa - -? -etHt^-TS :ii'-CJ5, y = y 
7 •-7'7x ■ KT-ii, =l— t»-"ro#ro{>tP!S-fBiJ*£'f 5 

[0 0 3 9] =l— fin&w&mfe-tzz ii:ioT, y 
x-J-AMStcfK 2om7Wt#5i:#U-C^ 

frT^ftft-t-s,, rtoJg-g-, trinaitT-^t-'i^tt^W] 

-xl. A:5[^l±A£-f + ^/wfc*lt^fflr^.S 0 7=7? • so 



J; -ji-LT, -J^Sfclir— ^/KDTA^ib* 

[0 0 4 0] g]9li, xv-tifclS-ZffiiE-fZtzifrinT-' 
4 'sZfrfe "7'u+zv^ (DSP) 3 3 r-f 

nlv|~u-7©lo|:, I BMf±7)^ 1 9 9 0f-9 Jj 1 8 
R!'^3feLili^-frflfeLtM±- 74* ■ ^c^7^^ ■ 
Ty K ■ 7M'<7^ ■ T?79ft1hhe HHSr^.if.i- 
5i, AtH/V^fl. v^7Pft^4tl±PCAffi 
^/<x l DOT-fcl, y-tvv • -3>t"^ — ffr-<r> 
Affl/J^* l 0 0 5rtLtt- : r-f -t • 3 > ha- 7 ;: 

7 • 7j- K>J;ii. -n-7> K • k>'-^ 10 2, 
•/Xf 1 0 4. 7F>7./^.;q)..J7y?io 

e&itfr ku* • n - • /<-r h • *r>>-^ 1 o 7, x 

— * . a^ 1 • /<xf Kaj-^i&i-? y-f- 1 0 8, 7 s — ^ • a — 
KJb-lfiJv yfl 10t,-g*ix5. u>x^(±, /<-y-r 

/-Fa-? • fi-Y^U^M-^itMzijim-r^, 
TYvx-7 ■ 7 y-f-l-i. /-t-y-r/u 

• =>t-a--^-js, 1 1 2[cr-7-tr^i-2>-t 

Airttffl-fSo *ffl^*y 1 l 2 11. -t- ¥4* • 

• )}■ ■ 1- : y>8 K > Fx 1 6 f ' y h^X^-r 
^/7RAMTfc5, 1 1 2(l*t. ^-V 

[0 0 4 1] «j»fi^m«l 1 1 4 ^5 -ttXthZ/ * y • 
T — t* ? II, /n— y-ryu • =■ > ta-?t£U!D S P 3 

3ffl$mz&m**v 1 1 2icr^-fex-t-^<^s-RiL-t- 

5„ ftffl^-t'J 1 1 2S-7jfi|L-r. BE1t*-Hfcttf«co- 
Wf^y^^^ntyfS 3«i|iJiiE(JicfslTn]$nS 

3*1. =v> K4-|Btfi- «tf). feJ:t>*^-7='-Y ir • = 

znafto)Mfflui/xi> i i 6-fc < ttr^?)iui?x-i' 

1 1 8 Sr-rTi--5 0 

[0 0 4 2] -r— r -f -t • I-d-7 • *— Kll, -y- 
>-7"yU •«|)120 tl5plitL5«iJWRAM7"p 77^ 

-axr-n-So -y-y-r/u ^-E-yi20B2Kf7Mi 

6tfy h©X?f-f AMT'fc 0 , DSP33B; 

znTz%{5*~ T4*is^&sm-tZo • 

fi»7 = y7 ■ "7 1)7, • -t— Kffl^g'^^ >/vUX 

(1, «{S. tfSTOSiJ&raM-. Ett*fl«iLr'<-/ 
1 2 0lr-^p6fil-1E1g^ix5 o -r-c • 7tP 



(DAC) 12 2*iJ;tJ t rtP^'fr/{'*«ft 
S (ADC) 124(1, =i> fa — fr (Dt* <{ i? ? frS&ift 

0 /ff ^ t WlB-e^— x *m£*>g**:fT 5c DAC 

1 2 2(±-^>7"/U • p<^y 1 2 0/)>bf-f i?9A> ' V> 

r^tzim*). ^y-y^zr-ra y{3^i*'£®:L. • 

Jiib«»1lii-«:7tay[UAt^VaV 1 2 6 ('£5, 7 
tn^/jtJya VI 2 6(1, /<— y-tvu ■ a>t' 3 

- y ii » t m% $ h z ? ■< v 9 j^is * * m it ! t l , x t- 

i£5„ DACl 2 2(l i £*ffc:£tiTi^3t»T\ Ai-fccoffi 

[0 0 4 3] A I) C 1 2 4 (1, DAC 1 2 2 ti£<Dfilfi£ 
t-Strl-So ADC124li7tnAAt^->3yi 

2 HiujrtP^^rtKS, T-t-a y'A/j-tr?-> 
a > 1 2 8(1, 9 p*>«; LtlitS^f-* ■ 

^x;jKHA^f§-?-4:Sttfl5l5 0 ADC 12 414, 7^ 

L-c-y->7>- >^y 12 oicjcte+s, flim^MS 

1 14(1, DSP3 3asm*«#£56fTLfc&, ><- 
y^ • = > t'^-y^ij^&ilfrf 3 0 

[0 0 4 4] x f— * • ->*xA<^tf>*T- • x 
-f^3^^i£*!l, WT<nJ:5i;«f^1-5„ A?-y-J-/u 

DSP3 3|:Mi(it5, ^lluii, /■?— y-t-zu • 3> 
n'^~9f>'\ Z<D/*y itlix-f ^ ^KISi^Tb^^-i- 
i^yu- 1fy7>£&<9ttjU €ft?>&A 

tUfl^X 1 0 O^^L-Cftffl^^E-U 1 1 2(Cfei*-t-2> 0 
I)S [' 3 3(lf->y"'l.SrKx l 5ttiL, W^^^^^' 
#f*<nfiK3E«IU fv^- **'J l 2 0i:feW 
-5o DSP 3 3(4*!!, t='^ ^^/uft-V->y^$r*-7 i ' 
4 DACl 22 SrffiiMk U r V 

*lU*-b f ->s > l 2 6 (4, f 4 M% &**ft=ttlt 

[0 0 4 5 ] K-eftfF-fsii 
(4, *«TW% 41*. ^-y-f/u- 
(i, -i— tf'c7)fv.S^1#^-rSw(i{iffl$H6-C >/</vx 
4-, ^5 a u— yi L-C$n£-t-5*t'-# ■ V^A^ 
(n^f-A^iSStftJtffly^y l l 2U1l5DS P 3 

1 OO^LTrY i>9>\sig%ya± yf-3 3 fc, 

U^Mt^^^f^ V ■9MK*'<f< ~ t D 
SP3 3 11, ^rof&ffiu-^xy 1 1 6£ffifflLT, AD 
C 1 2 4 Steffi ADC 1 2 411, *fg*- 

■t U 1 2 0(lAix6„ D S P 3 Z\±-f>-fA ■ >*=e]) 1 



2 0^ibf5-^S:§:!-t«t'9, ^rti^ffl^yi 12(115 
DSP3 3fi&(-, AlU/V** 1 0 O&tf LT 
/■5-y-^Vl, • ^Ifa-Jl; 7^/?'!" f->^u*s 

/<-y-7-^- pyfa-j' ■ y'n-t -y^ri^SktiStt 

tH/><xi 0 O^^LT-7">-y^&lR'0tt5L, -?:ti£'< 
-y-7-yU • t'a-?gfr«RAMJfc!if> X7fE 

Z =l- Hf CDffiSt 1 mSS^^^'AE £ H5o y = -y ^ ■ V 
7 x i-ffiffl -T S t ^ S- AHfl « "jfetfilffl ^ l; L T , yu ^ 
^fV7' yUrVr-^a y<^^-— 7M*8l5'&£y = 

mnLi\ zna.— y-'tu-j-rsxij^ii. #^i*-v 

tv-y9 • v 7^Sr-r > * y -7"t5 i , a— tfw^V. 

iH-t3*£i-W(;:fi-/fl 

[0 0 4 6] fetj, y^y ^ • v 7^asSbfl-:-t-5W«ift 
il, AP n 1«nI#-*EffilJ; "9 LllSS^r^p^^ir^-SCi: 
^T-#-6 0 ttxll x-f-^^yu ■ ^-r /j-(ri !3(4, 
-t-^^-x hPfi#-c55^j'i-^ 0 -t-^if-x Mig#(4, * 

* /i-w p ir y -y-ic j; o r -f y ? 

[0 0 4 7] 

Y7 • 7 -f xyu-^(7)Hij(r^5^--1f'iC«^ l C!in M nK4~-t 
[Hi] '/^■a=yf, *-#-K. 797, 

[03] «W^f-* • ^TAifttP/ fa 

— y • -f'-f X7"UYt7)iFil|5(|-e'fc5 t , 
[El 4] *CT«xf-75 • ->x-r^(7)iE[Si"[a-Cfc6 a 

ho 
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